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This is a divisional application of application No. 
549,964 filed October 22, 1987. 

The invention of the parent application relates 
generally to method and composition containing hydroxyacid or 
related compound for enhancing therapeutic effects of cosmetic 
or pharmaceutical agent. As will be subsequently described in 
detail, we initially discovered that alpha hydroxy or keto 
acids and their derivatives were effective in the topical 
treatment of disease conditions such as dry skin, ichthyosis, 
eczema, palmar and plantar hyperkeratoses, dandruff, acne and 
warts . 

We have now discovered that hydroxyacids or related 
compounds wherein incorporated into a therapeutic composition 
can substantially enhance topical effects of cosmetic and 
pharmaceutical agents. 

The invention of this application relates to use of 
a therapeutically or prophylactically effective amount of a 
topically applicable therapeutic or prophylactic composition 
comprising at least one hydroxycarboxylic acid as a free acid 
or salt form and a pharmaceut ically or cosmetically acceptable 
vehicle in treatment of fine or coarse wrinkles, or skin 
changes associated with aging selected from fine lines, skin 
lines, deepening of skin lines, thinning of skin, pigmented 
age spots and lesions, coarse skin, rough skin, blemishes, 
blotches, xerosis, itching skin, loss of skin elasticity and 
recoilabllity, and old-looking skin. 
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The Invention of further divisional application 
617,036 relates to a prophylactic and therapeutic composition 
effective against acne and for oily skin and as skin cleanser 
comprising an effective amount of benzillc acid in a 
pharmaceutlcally acceptable vehicle for topical application to 
skin of human or animal body. 

In our prior U.S. Patent No. 3,879,537 entitled 
"Treatment of Ichthyoslform Dermatoses", we described and 
claimed the use of certain alpha hydroxy acids, alpha keto 
acids and related compounds for topical treatment of fish- 
scale like ichthyotic conditions in humans. In our U.S. 
Patent No. 3,920,835 entitled "Treatment of Disturbed 
Kerat inization" , we described and claimed the use of these 
certain alpha hydroxy acids, alpha keto acids and their 
derivatives for topical treatment of dandruff, acne, and 
palmar and plantar hyperkeratosis. 

In our prior U.S. Patent No. 4,105,783 entitled 
"Treatment of Dry Skin", we described and claimed the use of 
alpha hydroxy acids, alpha keto acids and their derivatives 
for topical treatment of dry skin. In our recent U.S. Patent 
No. 4,246,261 entitled "Additives Enhancing Topical 
Corticosteroid Action", we described and claimed that alpha 
hydroxy acids, alpha keto acids and their derivatives, in 
small amounts could greatly enhance the therapeutic efficacy 
of corticosteroids in topical treatment of psoriasis, eczema, 
seborrheic dermatitis and other Inflammatory skin conditions. 
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In our more recent U.S. Patent No. 4,363,815 entitled ''Alpha 
Hydroxy acids, Alpha Keto acids and Their Use in Treating Skin 
Conditions; we described and claimed that alpha hydroxy acids and 
alpha keto acids related to or originating from amino acids, 
whether or not found in proteins, were effective in topical 
treatment of ikin disorders associated with disturbed 
keratinization or inflammation. These skin disorders include dry 
skin, ichthyosis, palmar and plantar hyperkeratosis, dandruff, 
Darier's disease, lichen simplex chronicus, keratoses, acne, 
psoriasis, eczema, pruritus and possibly warts and herpes. 

In our most recent U.S. Patent Mo. 4,518,789 entitled 
"Phenyl Alpha-Acyloxyacetamide Derivatives and Their Therapeutic 
Use* we described and claimed that phenyl alpha acyloxyacetamide 
derivatives in topical or systemic administration were useful and 
effective for pruritus, atopic dermatitis, eczema, psoriasis, 
acne, dry skin, dandruff, malodors of integumental areas, various 
aches, pains and discomforts of skin, joints and other body parts 
in humans and domestic animals. 

The intact skin of humans is a very effective barrier to 
many natural and synthetic substances. Cosmetic and 
pharmaceutical agents may be pharmacologically effective by 
systemic administration, but many of them are much less or 
totally ineffective on topical application to the skin. Topical 
effectiveness of a pharmaceutical agent depends on two major 
factors a) Percutaneous absorption and penetration b) 
Bioavailability of the penetrated pharmaceutical agent to the 
target site in the skin. To be therapeutically effective as a 
topical agent a pharmaceutical drug must penetrate the stratum 
corneum into the epidermal layers, distributed and bibavailable 
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to the target sites for pharmacologic action. Many pharma- 
cologic agents can readily penetrate the skin but they are not 
bioavailable to the target sites in the skin, therefore 
therapeutic effect is minimal and ineffective. 

It has now been discovered that hydroxyacids and 
related compounds including those described or not described in 
our previous patents and additional compounds can substantially 
enhance the therapeutic efficacy of cosmetic and pharmaceutical 
agents in topical treatment of cosmetic conditions, dermato logic 
disorders or other afflictions. The topical treatment means 
topical application to the skin of humans and animals other than 
through a mucous membrane (such as rectal or nasal application) 
and a pour-on composition (that is often applied to animals) 
is excluded. Cosmetic and pharmaceutical agents may include 
any chemical substances natural or synthetic, intended for 
topical application to the skin or its appendages in human and 
animals. Some examples of cosmetic and pharmaceutical agents 
include age spots and keratoses removing agents, analgesics, 
anesthetics, antiacne agents, antibacterials, antiyeast agents, 
antifungal agents, antiviral agents, antiburn agents, anti- 
dandruff agents, antidermatitis agents, antipruritic agents, 
antiperspirants, antiinf lammatpry agents, antihyperkeratolytic 
agents, antidryskin agents, antipsoriatic agents, antiseborrheic, 
agents, astringents, softeners, emollient agents, coal tar, 
bath oils, sulfur, rinse conditioners, foot care agents, 
fungicides, hair growth promoters, hair removers, kerato lytic 
agents, moisturizer agents, powder, shampoos, skin bleaches, 
skin protectants, soaps, cleansers, antiaging agents, sunscreen 
agents, wart removers, wet dressings, vitamins, tanning agents, 
topical antihistamin agents, hormones, vasodilators, retinoids, 
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bronchial dilators, topical cardiovascular agents and other 
dermatologicals. Further excluded from the invention of the 
parent application is a combination of lactic acid as the 
hydroxyacid and nicardipine hydrochloride as the cosmetic or 
pharmaceutical agent. 

In this invention among preferred active compounds 
useful in therapeutic compositions for preventing or treating 
undesirable skin conditions and disorders by topical application 
to the skin as described above are: 

citramalic acid, diphenyl 2-hydroxyacetic acid (benzilic 
acid), 2-phenyl 3-hydroxypropanoic acid (tropic acid), aleuritic 
acid, ribonic acid, ribonoloactone , 2 , 3, 4-trihydroxybutanoic acid, 
2 , 3, 4, 5-tetrahydroxypentanoic acid, 2,3,4,5, 6-pentahydroxyhexanoic 
acid, 2-hydroxylauric acid, 2 , 3, 4, 5, 6 , 7-hexahydroxyheptanoic acid, 
4-hydroxymandelic acid, 4-chloromandelic acid, 2-hydroxy-3-methyl- 
butanoic acid, 2-hydroxy-4-methylpentanoic acid, 3-hydroxy-4- 
methoxymandelic acid, 4-hydroxy-3-methoxymandelic acid, 3-(3- 
hydroxyphenyl) lactic acid, 3- ( 4-hydroxyphenyl ) lactic acid, 
hexahydromandelic acid, 3-hydroxy-3-methylpentanoic acid, 

1- hydroxy-l-cyclopropane carboxyllc acid, 4-hydroxybutanoic acid, 

2- hydroxyhexanoic acid, 5-hydroxylauric acid, i2-hydroxylauric 
acid, 10-hydroxydecanoic acid, 16-hydroxyhexadecanolc acid, 
4-hydroxydecanoic acid, 5-hydroxydecanoic acid, and 4-hydroxy- 
2,2-diphenylbutanoic acid as a free acid or salt form. 
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A 

The enhan e l Ht r compounds of the instant invention are 
hydroxycarboxylic acids and related compounds. There are three 
groups of such hydroxyacids. The first is hydroxymonocarboxylic 
acids having the following chemical structure: 

^1 f^^°")m<^"2'n 

wherein 

R^, -H, alkyl, aralkyl or aryl group of saturated or 

unsaturated, straight or branched chain or cyclic form, having l 

to 25 carbon atoms. 

»-l, 2, 3, 4, 5, 6, 7, 8 or 9 

n-0 or a numerical number up to 23 

When n-0 and m-l or more, the hydroxymonocarboxylic acid is also 
called aldonic acid. The name comes from a carbohydrate, aldose, 
which may be oxidized to aldonic acid by the oxidation of the 
aldehyde group in aldose to the carboyxlic group. 

The hydroxymonocarboxylic acid may be present as a free 
acid, lactone, or salt form. The lactone form could be either 
inter or intramolecular lactone, however, most common ones are 
Intramolecular lactones with a ring structure formed by 
elimination of one or more water molecules between a hydroxy 
group and the carboxylic group, since the hydroxymonocarboxylic 
acids are organic In nature, they may form a salt or a complex 
with an inorganic or organic base such as ammonium hydroxide, 
flodluB or potasBlun hydroxide, or trlethanolamine. 

The hydroxymonocarboxylic acid and its related compounds may 
also exist as stereoisomers such as D, L, and DL forms. 
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The typical alkyl, aralkyl and aryl groups for and 
include methyl, ethyl, propyl, Isopropyl, benzyl and phenyl. The 
hydrogen atoms of the Rj^ and R^ and (CH^)^^ may be substituted by 
a nonfunctional element such as F, Cl, Br, I, s or a radical such 
as a lower alkyl or alkoxy, saturated or unsaturated, having 1 to 
9 carbon atom*. Representative hydroxymonocarboxylic acids are 
listed below: 

1. 2-Hydroxyacetic acid (Glycolic acid) 
R^«H, R2"H# m«l, n»0 

2. 2-Hydroxypropanoic acid (Lactic acid) 
Rj^-CH^, Rj^H, m»l, n=0 

3. 2-Methyl 2-hydroxypropanoic acid (Methyllactic acid) 
Rj^-CHj, R^-CH^, m»l, n=0 

4. 2-Hydroxybutanoic acid 
R^-CgHg, Rj'H, m=l, n«0 

5. Phenyl 2-hydroxyacetic acid (Mandelic acid) 
Rj^-CgHg, Rj'Hf m»l| n=0 

6. Phenyl 2-methyl 2-hydroxyacetic acid (Atrolactic acid) 
Rj^-CgHg, Rj-CH^, m-l, n»0 

7. 3-Phenyl 2-hydroxypropanoic acid (Phenyllactic acid) 
Rj^-CgHg, ^2"*^' ""^ 

8. 2,3-Dihydroxypropanoic acid (Glyceric acid) 
Rj^-H, Rj^H, m«2, n«0 

9. 2, 3, 4<-Trihydroxybutanoic acid 
Rj^-H, R2*H, m-3, n-0 

10* 2, 3, 4, S-Tetrahydroxypentaooic acid 

Rj^-H, R2"H,m«4, n-0 
11. 2, 3, 4, 5, 6-Pentahydrdxyhenxanoic acid 

Rj^-H, Rj^H, m*5, n-0 
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12. 2-Hydroxydodecanoic acid (alpha hydroxylauric acid) 

^l"^lo"21' ^2*"' "'^ 

13. 2, 3, 4, 5, 6, 7-Hexahydroxyheptanoic acid 

14. Diphenyl 2-hydroxyacetic acid (benzillc acid) 

15. 4-Hydroxyinandelic acid 
Rl"CgH^(OH), R2=H, m=l, n=0 

16. 4-Chloroinandelic acid 
Rj^-CgH^(Cl), Rj-H, m-1, n=0 

17. 3-Hydroxybutanoic acid 
Rj^-CHj, ^2*"' ""^ 

18. 4-Hydroxybutanoic acid 
Rj-H, Rj^H, m«a, n«2 

19. 2*Hydroxyhexanoic acid 

20. 5-*Hydroxydodecanoic acid 

21. 12-Hydroxydodecanoic acid - - 
Rj^"H, Rj^H, B-il, n-10 

22. 10-Hydroxydecanoic acid 
R^*H| R2"Hf Ri"l| n"*6 

23. 16-Hydroxyhexadecanoic acid 
R^-H, Rj-H, m-1, n-14 

24. 2-Hydroxy-3-methylbutanoic acid 

25. 2-Hydroxy-*4*methylpentanoic acid 
Rj^-C^H^, R^-H, m-1, n-0 

26. 3 -Hydroxy *4 -me thoxymandelic acid 
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Rl-CgHj (OH) (OCH3), Rj-H, n-l, n-0 

27. 4-Hydroxy-3-methoxymandelic acid 
'*l"^6"3 (°"> (OCH3), Rj-H, in-1, n-0 

28. 2-Hydroxy-2-inethylbutanoic acid 

29. 3-(2-AHydroxyphenyl) lactic acid 

30. 3-(4-Hydroxyphenyl) lactic acid 

V^6"4<°"> ^"2' '^2'"' 

31. Hexahydromandelic acid 

^l-CgHj^, Rj-H, m-1, n-0 

32. 3-Hydroxy-3-methylpentanoic acid 

33. 4-Hydroxydecanoic acid 

34. 5-Hydroxydecanoic acid 
^l^CgHj^j, Rj""* n»3 

35. Aleuritic acid 

^l"°6"l2 ' '^2""' ""2, n=7 

The linear lactic acid polymer is an intennolecular lactone 
formed by elimination of one water molecule between the hydroxy 
group of one Dolecule of lactic acid and the carboxylic group of 
a second molecule of lactic acid. The common linear lactic acid 
polymer may contain 3 lactic acid units. 

Ribonic acid is one of the stereoisomers of 2, 3, 4, 5- 
tetrahydroxypentanoic acid, and the corresponding lactone is 
ribonolactone. Gluconic acid, galactonic acid, gulonic acid and 
mannonic acid are typical 2, 3, 4, 5, 6-pentahydroxyhexanoic 
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acids and their corresponding lactones are gluconolactone, 
galactonolactone, gulonolactone and mannonolactone respectively. 
The related compounds of hydroxymonocarboxylic acids are 
ketoiBonocarboxylic acids which are formed from the former by a 
oxidation reaction or in vivo by a dehydrogenase enzyme. For 
example, 2-ketopropanoic acid (pyruvic acid) and 
2-hydroxypropanoic acid (lactic acid) are converted to each other 
in vivo by the enzyme, lactate dehydrogenase. Although pure 
pyruvic acid (liguid form) can be kept in a refrigerator for an 
extended period of time a composition containing pyruvic acid for 
topical use is not very stable at an elevated temperature. 
Therefore, for practical purposes pyruvic acid esters are used 
instead. 

The representative esters are methyl pyruvate, ethyl 
pyruvate, propyl pyruvate and Isopropyl pyruvate, other 
representative ketomonocarboxylic acids and their esters are 
phenyl pyruvic acid and its esters such as methyl phenyl 
pyruvate, ethyl phenyl pyruvate and propyl phenyl pyruvate; 
formyl formic acid (2-ketoacetic acid) and its esters such as 
methyl, ethyl and propyl formyl formate; benzoyl formic acid and 
its esters such as methyl, ethyl and propyl benzoyl formate; 
4-hydroxybenzoylfomlc acid and its esters; 4-hydroxyphenyl- 
pyruvic acid and its esters; 2-hydroxyphenylpyruvic acid and its 
esters . 

Many hydroxy or ketomonocarboxylic acids are structurally 
related to amino acids either naturally occurring in proteins or 
not. For example alanine and pyruvic acid are interconverted to 
each other in vivo by an enzyme aianine dehydrogenase or alanine 
ketoglutarate transaminase. As mentioned earlier pyruvic acid 
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and lactic acid are interconverted to each other in vivo by the 
enzyme lactate dehydrogenase. Therefore, alanine, pyruvic acid 
and lactic acid are chemically related in that the amino group of 
alanine may be converted to the keto group of pyruvic acid or the 
hydroxy group of lactic acid. The same relationships may apply 
to foray 1 foniic acid and glycol ic acid to glycine; hydroxpyruvic 
acid and glyceric acid to serine; phenyl pyruvic acid and 
phenyl lactic acid to phenylalanine; 2-keto- and 2-hydroxy-4 
(methylthio) butanoic acids to methionine. 

The second kind of hydroxyacid is hydroxydicarboxylic acid 
having the following chemical structure: 



wherein 

in"lr 2, 3, 4, 5, 6, 7, 8 or 9 

n-0 or a numerical number up to 23 

The hydroxydicarboxylic acid may also be present as a free 
acid, lactone or salt form. The lactone form could be either 
inter or intramolecular lactone. However, the common lactone is 
an intramolecular lactone with a ring structure formed by 
elimination of one or more water molecule between a hydroxy group 
and one of the carboxylic groups, since the hydroxydicarboxylic 
acid is organic in nature, it may form a salt or a complex with 
an inorganic or organic base such as ammonium hydroxide, sodium 
or potassium hydroxide, or triethanolamine. 

The hydroxydicarboxylic acid and its related compounds may 
also exist as stereoisomers such as D, L, DL and neso foras. 




(CHOH)^COOH 



1340123 

The hydrogen atom attached to the carbon atom may be 
substituted by a nonfunctional element such as P, ci, Br, I, S or 
a radical such as a lower alkyl or alkoxy of saturated or 
unsaturated, having I to 9 carbon atoms. 

When n-0 and ra=l or more, the hydroxydicarboxylic acid is 
also called aUdaric acid. The name comes from the carbohydrate, 
and the common ones are saccharic acid and galactaric acid. 
Representative hydroxydicarboxylic acids are listed below: 

1. 2-Hydroxypropanedioic acid (Tartronic acid) 
ra»l , n«o 

2. 2-Hydroxybutanediolo acid (Malic acid) 
»"1, n»l 

3. Erythraric acid and Threaric acid (Tartaric acid) 
m-2, n-o 

4. Arabiraric acid, Ribaric acid, Xylaric acid and Lyxaric 
acid 

»"3, n«0 

5. Glucarlo acid (saccharic acid), Galactaric acid (Mucic 
acid), Nannarlc acid, Gularic acid, Allaric acid, 
Altrarlc acid, Idaric acid and Talaric acid 

m-4, n-o 

Commercially available saccharolactone (D-saccharic acid 1, 
4-lactone) is an intranolecular lactone formed by elimination of 
one water molecule between the hydroxy group at position 4 and 
the carboxyllc group at position l. 

The third type of hydroxyacld is a miscellaneous group of 
compounds which is not readily represented by the above generic 
structure of either the first type or the second type. Included 
in the third type of hydroxyacids are the following: 
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Hydroxycarboxyllc acid of 
R (OH)^ (COOH)^ 
Wherein iii,n « 1,2, 3, 4, 5, 6, 7, 8, or 9 
R»H, alkyl, aralkyl or aryl group of saturated or 
unsaturated, straight or branched chain or cyclic form, having l 
to 25 carbon httoms, 

citric acid, Isocitric acid, citramallc acid, agaricic acid 
(n-hexadecylcitric acid), quinic acid, uronic acids including 
glucuronic acid, glucuronolactone, galacturonlc "^acid, 
galacturonolactone, hydroxypyruvlc acid, hydroxypyruvic acid 
phosphate, ascorbic acid, dihydroascorbic acid, dihydroxytartaric 
acid, 2-hydroxy-2-inethylbutanoic acid, 1-hydroxy-l-cyclopropane 
carboxylic acid, 2-hydroxyhexanedial, 5-hydroxylysine, 

3- hydroxy-2-arainopentanoic acid, tropic acid, 4-hydroxy«-2, 
2-diphenylbutanoic acid, 3-hydroxy-3-methylglutaric acid, and 

4- hydroxy-3*pentenoic acid. 

The third type of hydroxyacid nay also be present as a free 
acid, lactone or salt form. The lactone form could be either an 
inter or intramolecular lactone, however, most common are 
intramolecular lactones with a ring structure. Commonly known 
glucuronolactone is a r-lactone i.e. 1,4-lactone of 
intramolecular type. 

The hydroxyacid of the third type may also exist as 
stereoisomers such as D, L, DL and meso forms. The hydrogen atom 
attached to the carbon atom may be substituted by a nonfunctional 
element such as F, CI, Br, I, S or a radical such as a lower 
alkyl or alkoxy of saturated or unsaturated, having 1 to 9 carbon 
atoms. 
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Any hydroxyacid and related compound of the above three 
kinds nay be used as an additive In a combination composition to 
enhance the percutaneous penetration or the therapeutic efficacy 
of cosmetic and pharmaceutical agents. The cosmetic and 
pharmaceutical agents may include but not limited to: age spots 
and keratoses Iremoving agents, vitamins, aloes, retinoids, sun 
screens; tanning, depigmenting and shampooing agents; 
antiperspirants, antiyeasts, antifungal, antibacterial and 
antiviral agents; topical bronchial dilators; topical 
cardiovascular agents; keratoses, age spots and wrinkles removal 
agents, hair growth promoting agents and other dermatological 
agents. 

Hydroxyacids and related compounds may also be used alone in 
the prophylactic and therapeutic treatment of cosmetic conditions 
or dermatologic disorders characterized by disturbed 
keratinization, aging, lipid metabolism or inflammation. The 
representative hydroxyacids are listed below: 

cltramallc acid, tropic acid, benzilic acid, ribonic acid 
and ribonolactone, gulonic acid and gulonolactone, 2,3,4- 
trlhydroxybutanoic acid, 2 , 3 , 4 . 5-tetrahydroxypentanolc acid, 
2,3,4,5,6-pentahydroxyhexanoic acid, 2-hydroxylauric acid, 
2,3,4,5,6,7-hexahydroxyheptanolc acid, aleuritic acid, 4- 
hydroxynandelic acid, 4-chloromandellc acid, 2-hydroxy-3- 
methylbutanoic acid, 2-hydroxy-4-methylpentanoic acid, 3- 
hydroxy-3-methylbutanoic acid, 2-hydroxy-4-methylpentanoic acid, 
3-hydroxy-4-methoxyraandelic acid, 4-hydroxy-3-nethoxynandelic 
acid, 3-(2-hydroxyphenyl) lactic acid, 3-(4-hydroxyphenyl) lactic 
acid, hexahydromandelic acid, 3-hydroxy-3-methylpentanoic acid, 
1-hydroxy-l-cyclopropane carboxylic acid, 4-hydroxybutanoic acid. 
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2-hydroxyhexanoic acid, 5-hydroxylauric acid, 12-hydroxylauric 
acid, 10"hydroxydecanolc acid, 16-hydroxyhexadecanoic acid, 4- 
hydroxydecanoic acid, 5-hydroxydecanoic acid, and 4-hydroxy-2, 
2-diphenylbutanolc acid. 

Preparation of the Therapeutic Compositions 
To prepare a therapeutic composition in solution form at 
least one of the aforementioned enhancing compounds of 
hydroxyaclds and a cosmetic or pharmaceutical agent are dissolved 
in a solution which may consist of ethanol, water, propylene 
glycol, acetone or other pharmaceutlcally acceptable vehicles. 
The concentration of hydroxyaclds may range from 0.01 to 99 
percent by weight of the total composition. The concentration of 
the cosmetic or pharmaceutical agent ranges from 0.01 to 40 
percent by weight of the total composition. 

In the preparation of a therapeutic composition In cream or 
ointment form at least one of hydroxyaclds and one of cosmetic or 
pharmaceutic agents are initially dissolved in a solvent such as 
water, ethanol, acetone, propylene glycol or polysorbate 80. the 
solution thus prepared is then mixed in a conventional manner 
with commonly available cream or ointment base such as 
hydrophilic ointment or petrolatum. The concentrations of 
hydroxyaclds, cosmetic and pharmaceutical agents may range from 
0.01 to 99 percent by weight of the total composition. 

Therapeutic compositions of the instant Invention may also 
be formulated in gel, lotion, shampoo, spray, stick or powder. A 
typical gel composition of the instant invention utilizes at 
least one of hydroxyaclds and one of cosmetic or pharmaceutical 
agents dissolved in a mixture of ethanol, water and propylene 
glycol in a volume ratio of 40:40:20, respectively. A gelling 
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agent such as hydroxyethylcelluloae, hydroxypropylcalluloaa, 
hydroxypropylaethylcalluloaa or amaoniatad glycyrrhltlnata la 
then added to the mixture with agitation. The preferred 
concentration of the gelling agent nay range froa O.l to 4 
percent by weight of the total coapoeition. 

The following are illustrative exaaples of 
formulations and compositions according to the invention of the 
parent and divisional applications. Although the examples 
utilize only selected compounds and formulations, it should be 
understood that the following examples are illustrative and not 
limitative. Therefore, any of the af oreaentioned hydroxyacids, 
cosmetic and pharmaceutical agents may be substituted according 
to the teachings of this invention in the following examples. 

Example 1 

A prophylactic and therapeutic composition in 
solution form for age spots and for keratoses may be prepared 
as follows. 

Malic acid 1 gram, gluconolactone 19 grams and citric 
acid 0.5 gram are dissolved in a mixture of ethanol 30 ml, 
water 42 ml and glycerin 5 ml. Sodium bisulfite 0.5 g and 
hydroquinone 2 grams are added with stirring until a clear 
solution is obtained. The hydroxyacids, malic acid, 
gluconolactone and citric acid have been added a) as 
antioxidants to help stabilize the hydroquinone in the 
composition b) to enhance the penetration and the efficacy of 
hydroqtfinone c) to norwallza the dlrstiurbed kara^luJrzatiron in 
age spots and keratoses. 

The composition thus formulated contains 2% 
hydroquinone, 1% malic acid, 19% gluconolaotone, 0.5% citric 
acid, and has pH 3.3. 
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Exanple 2 

A therapeutic compoBltion In aolutlon form for 
spots and for keratoses may be formulated as follows. 
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Alpha hydroxylsobutyrlc acid (Methyllactlc acid) 20 grams 
and citric acid 2 grams are dissolved In a mixture of ethanol 49 
»1, water 20 ml and propylene glycol i ml. sodium bisulfite 0.5 
g and hydroqulnone 2 grams are added with stirring until a clear 
solution is obtained. The composition thus formulated contains 
2% hydroquincAie, 2% citric acid, 20% methyllactlc acid, and has 
pH 3.6. 

Example 3 

A prophylactic and therapeutic composition Containing 
"inoxidll and lactic acid for hair growth and for prevention of 
hair loss on the scalp may be formulated as follows. 

Minoxidil 2 grams and lactic acid 3 «i are dissolved In a 
mixture of ethanol 80 ml and propylene glycol 15 ml with stirring 
until a clear solution is obtained. The composition thus 
formulated contains 2% minoxidil, 3% lactic acid, and has pH 4.7. 
The lactic adld ha. been added to help minoxidil dissolved into 
aolutlon, to enhance the penetration and the efficacy of 
minoxidil for hair growth. 
Example 4 

A prophylactic and therapeutic composition in solution form 
for hair growth on the scalp may be formulated as follows. 

Minoxidil 2 grams and ethyl pyruvate 2 ml are dissolved in a 
mixture of ethanol 80 ml and propylene glycol 16 ml. The 
composition thus formulated contains 2t minoxidil, 2% ethyl 
pyruvate, and has pH 5.0. The ketoacld ester, ethyl pyruvate has 
been added to enhance the penetration- and the efficacy of 
minoxidil for hair growth on the scalp. 
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Exanple 5 

A tl,.«p.utlc oo.po.ltlo„ confining .nthralln ,„d 
hydrox,.cid tor p.orl..l. ^ ,on»l.t.d .s toUovs 

.nd dlLopropVl .dlp.t, „ .1 .j,, ,,j„,„^ ^^^^ ^ ^^^^^ 
..Uo.i.H solution 1, o.t,Xn.d. x.. composition t.„. to„„i,t.d 

P" 4 .^. Th. h,dro,y.cid I,.. b..n .dd«. to .„h.„o. th. 
P.n.tr.tion t.. .„io.cv o, .n«,„Ii„ ,or p.ori..i,. 
Bxanple 6 

* «,.r.p.„tic exposition confinin, thtonlcotln..ld. .nd 

hydroxyacld for psoriasis k*»«i.«- 

Kouxxasxs, Keratoses and wartta w-. * 

wares may be formulated 

as follows. 

mo„icotin..ld. , ,„„s .„d uctlc .cld „ ,1 ... ^.solved 
in . nilxtur. of ethsnol 40 .1, in .1 ^ 

.1 »lth .M . propylene glycol 8 

« -Ith .tl„l„, until . cleer yelldsh solution 1, obtained, 
^^co^osltion t.„ ,on.ul.ted contein. tHlonicotl„.„lde. .0, 

.nhenc. t.. p.„.t„tion .«l t., e»lc,cy « tHlonicotlns.ide. ,„d 
IBO to no^li.. the disturbed .er.tini„tio„ in p.orl„l„ 
Keratoses and warts. 
Example 7 

» th.r.p.utic co^.iti.„ confining ....i„o„icotl„.„ide ,„d 
-yaroxyscid tor psoriesl., ..r.to..s end ..rf ..y .. tor.ul.ted 
«■ follows. 
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6-A»,inonicotlnan.ide l gram and glycolic acid 19 grams are 
dissolved in a mixture of ethanol 40 ml, water 32 ml and 
propylene glycol 8 ml with stirring until a clear solution is 
obtained. The composition thus formulated contains 1% 
6-aminonicotina»ide, 19% glycolic acid, and has pH 3.0. The 
glycolic acid, has been added to enhance the penetration and the 
efficacy of 6-A»inonicotinamide, and also to normalize the 
disturbed Keratinization in psoriasis. Keratoses and warts. 
Example 8 

A therapeutic composition containing clotrimazole and 
hydroxyacid for fungal infection may be formulated as follows. 

Clotrimazole l gram and lactic acid 4 ml are dissolved in 4 
»1 Of ethanol, and the solution thus obtained is mixed with 91 
grams of hydrophilic ointment USP. The mixing is continued until' 
a uniform consistency is obtained. The composition thus 
formulated contains i% clotrimazole, 4* lactic acid, and has pH 
3.2. The lactic acid has been added to enhance the penetration 
and the efficacy of clotrimazole for athlete's foot, and also to 
speed up healing and normalize the disturbed keratlnizatlon. 
Exampltt 9 

A prophylactic and therapeutic composition containing 
chlorhexidina and hydroxyacid as general antiseptics on sKin, and 
for prophylactic and therapeutic treatment of acne may be 
formulated as follows. Chlorhexidine diacetate 1 gram and 
benzilic acid 5 grams are dissolved in a mixture of ethanol 70 
»1, water lo ml and propylene glycol 14 ml with stirring until a 
Clear solution is obtained. The composition thus formulated 
contains i% chlorhexidine, 5% benzilic 5cid, and has pH 4.4. 
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Benzillc acid has been added to enhance the antibacterial effect 
Of chlorhexidine, to eliminate the oiliness of the skin, and to 
improve the acne lesions. 
Example XO 

A prophylactic and therapeutic composition containing 
benzilic acid, as the only active ingredient for oily skin, acne. 
Skin Cleansing and skin malodor may be formulated as follows. 

Benziiic acid 7 grams is dissolved in a mixture of ethanol 
60 ml, water 20 ml and propylene glycol 13 ml with stirring until 
a Clear solution is obtained. The composition thus prepared 
contains 7% benzllic acid, and has pH 3.0. 
Example ii 

A therapeutic composition containing tropic acid as the only 
active ingredient for severe dry skin may be formulated as 
follows. 

Tropic acid 10 grams is dissolved in 20 »1 of ethanol, and 
the solution thus obtained is mixed with 70 grams of hydrophilic 
ointment USP. The mixing is continued until a uniform 
consistency is obtained. The composition thus formulated 
contains io% tropic acid as an active ingredient, and has pH 3.7. 
Example 12 

A prophylactic and therapeutic composition containing 
ribonolactone as the only active ingredient for oily skin, acne 
and skin cleansing nay be formulated as follows. 

Ribonolactone 4 grams Is dissolved In a mixture of ethanol 
36 ml and water 60 ml with stirring until a clear solution is 
obtained. The composition thus prepared contains 4% 
ribonolactone as an active ingredient, a'nd has pH 3.8. 
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Example 13 

A therapeutic composition containing hydrocortisone and 
tropic acid for Inflammatory and/or pruritic skin disorders may 
be formulated as follows. 

Hydrocortisone 0.5 gram and tropic acid 5 grams are 
dissolved in .10 ml of ethanol and 4 ml of acetone, and the 
solution thus obtained is mixed with 80 grams of hydrophlllc 
ointment USP. The mixing is continued until a uniform 
consistency Is obtained. The composition thus formulated 
contains 0.5% hydrocortisone and 5% tropic acid as active 
ingredients, and has pH 3.4. The tropic acid has been added to 
enhance the penetration and the efficacy of hydrocortisone and 
also to normalize the disturbed keratinlzation. 
Example 14 

A therapeutic composition containing triamcinolone acetonide 
and benzilic acid for eczema, psoriasis and other Inflammatory 
and pruritic skin disorders may be formulated as follows. 

Triamcinolone acetonide O.l gram and benzlllc acid 5 grams 
are dissolved In 10 ml of ethanol, and the solution thus obtained 
is mixed with 85 grams of hydrophlllc ointment USP. The mixing 
is continued until a uniform consistency is obtained. The 
composition thus formulated contains o.l% triamcinolone 
acetonide, 5% benzlllc acid, and has pH 3.4. The benzlllc acid 
has been added to enhance the penetration and the efficacy of 
triamcinolone acetonide, and also to normalize the disturbed 
keratinlzatlon In eczema, psoriasis and other Inflammatory skin 
disorders. 



- 19 - 



1340120 

A prophylactic and therapeutic composition containing 
dipyridamole and lactic acid for hair growth and for prevention 
of hair loss on the scalp may be formulated as follows. 

Dipyridamole 2 grams and lactic acid 4 ml are dissolved in a 
mixture of. ethanol 80 ml and propylene glycol 14 ml with stirring 
until a clear yellowish solution is obtained. The composition 
thus formulated contains 2% dipyridamole. 4% lactic acid, and has 
PH 4.4. The lactic acid has been added to help dipyridamole 
dissolved into solution, to enhance the penetration and the 
efficacy of dipyridamole for hair growth and for preventing hair 
loss. 

Example 16 

A therapeutic composition containing clobetasol propionate 
and agarlcic acid for eczema, psoriasis and other inflammatory 
and pruritic skin disorders may be formulated as follows. 

Agarlcic acid fine powder 2 grams and 98 grams of clobetasol 
propionate crean are mixed until a uniform consistency is 
obtained. , the composition thus formulated contains approximately 
0.05% clobetasol propionate, 2% agarlcic acid, and has pH 4.3. 
The agarlcic acid has been added to enhance the penetration and 
the efficacy of clobetasol propionate, and also to normalize the 
disturbed keratlnlzation in eczema, psoriasis and other 
inflammatory skin disorders. 

Example 17 

A therapeutic composition containing betamethasone 
dipropionate and benzilic acid for eczema, psoriasis, contact 
dermatitis and other inflammatory and pruritic skin disorders may 
be formulated as follows. 
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Bttnsilic acid powder 5 grams and 95 grains of betamethasone 
dlpropionate ointment are mixed until a uniform consistency is 
obtained, the composition thus formulated contains approximately 
0.05% betamethasone dlpropionate and 5% benzilic acid. The 
beniilic acid has been added to enhance the penetration and the 
efficacy of betamethasone dlpropionate, and also to normalize the 
disturbed keratinization in eczema, psoriasis and other 
inflammatory skin disorders. 

Example 18 

K prophylactic and therapeutic composition containing aloe, 
malic acid and gluconolactone for oily skin and acne may be 
formulated as follows. 

Aloe powder 200 fold 0.2 gram and ammoniated glycyrrhizinate 
2 grams are mixed with water 61 ml and propylene glycol 2 ml. 
The mixture is heated to 50 'C until the aloe powder and the 
ammoniated glycyrrhizinate are completely dissolved. Ethanol lo 
ml is added to the solution followed by the addition of partially 
neutralized malic acid stock solution 3 ml and gluconolactone 
stock solution 22 ml with stirring. The warm solution is poured 
into container jars before cooling. The gel composition thus 
formulated contains 40% aloe, l% malic acid, 9% gluconolactone, 
and has pH 4.0. Malic acid and gluconolactone have been added to 
enhance the skin softness and smoothness by aloe, and also to 
normalize any disturbed keratinization of the skin. 
Example 19 

A sun screen composition containing octyl dimethyl PABA, 
dioxybenzona and lactic acid may be formulated am follows. Octyl 
dimethyl PABA 5 grams, dioxybenzone 3 grams and lactic acid 2 ml 
are dissolved In a mixture of ethanol 65 ml, water 10 ml and 
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propylene glycol 15 ml with stirring until a clear solution is 
obtained. The composition thus formulated contains 5% octyl 
dimethyl PABA, 3% dloxybenzone, 2% lactic acid, and has pH 3.6. 
The lactic acid has been added to substantiate the absorption of 
sunscreen agents, octyl dimethyl paba and dloxybenzone, and to 
enhance the sUn screen effect. 
Example 20 

A prophylactic and therapeutic composition containing 
tetracycline and glycolic acid for oily skin and- acne may be 
formulated as follows. 

Tetracycline 3 grams and glycolic acid 5 grams are dissolved 
In a mixture of ethanol 40 ml, water 40 ml and propylene glycol 
12 ml with stirring until the tetracycline and glycolic acid are 
completely dissolved. The composition thus formulated contains 
3% tetracycline, 5% glycolic acid, and has pH 3.4. The glycolic 
acid has been added to help tetracycline dissolved into the 
solution, to enhance the penetration and the efficacy of 
tetracycline, and to normalize the disturbed keratinization in 
acne. 

Example 21 

A therapeutic composition containing grlseofulvin and methyl 
pyruvate for fungal Infection of nails may be formulated at 

folloWB. 

Grlseofulvin 1 gram and methyl pyruvate 2 ml are dissolved 
in a mixture of 2-pyrrolidone 20 ml. Peg-4 00 47 ml and ethanol 30 
ml with stirring until the grlseofulvin la completely dissolved. 
The composition thus formulated contains 1% grlseofulvin, 2% 
methyl pyruvate, and has pH 4.4. The methyl pyruvate has been 
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added to help griseofulvin dissolve into the solution, to enhance 
the penetration and the efficacy of griseofulvin, and to 
normalize the disturbed keratlnizatlon in nails. 
Example 22 

A therapeutic composition containing lidocaine and 
atrolactic acid for pruritic skin may be formulated as follows. 

Lidocaine 2 grams and atrolactic acid heraihydrate 3 grams 
are dissolved in a mixture of ethanol 40 ml, water 40 ml and 
propylene glycol 15 ml with stirring until the lidocaine and 
atrolactic acid are completely dissolved. The composition thus 
formulated contains 2% lidocaine, 3% atrolactic acid, and has pH 
4.6. The atrolactic acid has been added to help lidocaine 
dissolved and stabilized in the solution and to enhance the 
efficacy of lidocaine for pruritic skin. 

Example 23 

A prophylactic and therapeutic composition containing 
retlnolc acid and ethyl pyruvate for oily skin and acne may be 
formulated as follows. 

Retinoic acid, all-trans o.l gram and ethyl pyruvate 2 ml 
are dissolved in a mixture of ethanol 80 ml, water lo ml and 
propylene glycol 8 ml with stirring until a yellowish solution is 
obtained. The composition thus formulated contains 0.1% vitamin 
A acid, 2% ethyl pyruvate, and has pH 3.6. The ethyl pyruvate 
has been added to enhance the penetration and the efficacy of 
retinoic acid, and to normalize the disturbed keratinizatlon in 
acne. 
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Example 24 

A prophylactic and therapeutic composition containing 
erythromycin and aleuritic acid for oily skin and acne may be 
formulated as follows. 

Erythromycin 2 grams and aleuritic acid 2 grams are 
dissolved in fei mixture of ethanol 50 ml, water 40 ml and 
propylene glycol 6 ml with stirring until a clear solution is 
obtained. The composition thus formulated contains 2% 
erythromycin, 2% aleuritic acid, and has pH 5.7.- The aleuritic 
acid has been added to help erythromycin dissolve into the 
solution, to enhance the penetration and the efficacy of 
erythromycin, and to normalize the disturbed keratinization in 
acne. 

Example 25 

A therapeutic composition containing P-hydroxymandelic acid 
for dry skin may be formulated as follows. 

Pj-Hydroxynandelic acid XO_flrama_lfl, dlaBOlyB4.Jn.2n 
ethanol, and the pinkish solution thus obtained is mixed with 70 
grams of hydrophillc ointment USP with stirring until a uniform 
consistency is obtained. The composition thus formulated 
contains 10% P-hydroxymandelic acid as an active ingredient, and 
has pH 3.2* P-Hydroxymandelic acid has been incorporated into 
the composition to alleviate any scaly or flaky skin, and to 
change the dry skin into normal smooth and soft skin. 

Example 26 

A therapeutic composition containing hydroquinone and lactic 
acid in solution form for age spots, keratoses, melasmas, 
lentigines and other pigmented skin spots may be formulated as 
follows. 
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Lactic acid 10 ml, hydroquinone 4 grains and sodium 
metabisulfite 0,6 gram are dissolved in a mixture of ethanol 70 
ml, water 10 ml and propylene glycol 6 ml with stirring until a 
clear solution is obtained. The composition thus formulated 
contains 4% hydroquinone, 10% lactic acid, and has pH 4,0. The 
lactic acid has been added to help stabilize and enhance the 
penetration and the efficacy of hydroquinone, and also to 
normalize the disturbed keratinization in the skin lesions. The 
composition thus formulated is packaged in felt pens for 
controlled delivery to skin lesions* 

Example 27 

A therapeutic composition containing hydroquinone and 
glycolic acid in solution form for age spots, keratoses, 
melasmas, lentlgines and other pigmented skin spots may be 
formulated as follows. 

Glycolic acid 8 grams, hydroquinone 5 grams and sodium 
metablsulfite 0,5 gram are dissolved in a mixture of ethanol 70 
ml, water 10 ml and propylene glycol 7 ml with stirring until a 
clear solution is obtained. The composition thus formulated 
contains 5% hydroquinone, 8% glycolic acid, and has pH 3.9. The 
glycolic acid has been added to help stabilize and enhance the 
penetration and the efficacy of hydroquinone, and also to 
normalize the disturbed keratinization in the skin lesions. The 
composition thus prepared is packaged in felt pens for controlled 
delivery to skin lesions. 

Example 28 

A therapeutic composition containing hydroquinone and 
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2*methyl 2-hydroxypropanoic acid in solution form for age spots, 
keratoses, melasmas, lentigines and other pigmented skin spots 
may be formulated as follows. 

2-Methyl 2-hydroxypropanoic acid 12 grams, hydroquinone 4 
grams and sodium bisulfite 0.3 gram are dissolved in a mixture of 
ethanol 60 ml, water 20 ml and propylene glycol 4 ml with 
stirring until a clear solution is obtained. The composition 
thus formulated contains 4% hydroquinone, 12% 2-methyl 
2-hydroxypropanoic acid, and has pH 4.0. The composition 
solution is packaged in felt pens for controlled delivery to skin 
lesions. The 2-methyl 2 ^hydroxy propanoic acid has been added to 
help stabilize and enhance the penetration and the efficacy of 
hydroquinone, and also to normalize the disturbed keratinization 
in the skin lesions. 

Example 29 

A composition containing hydroquinone alone in solution form 
for age spots and keratoses studies may be formulated as follows. 

Hydroquinone 5 grams and sodium metal bisulfite 0.5 gram are 
dissolved in a mixture of ethanol 70 ml, water 15 ml and 
propylene glycol 10 ml with stirring until a clear solution is 
obtained. The composition thus prepared contains 5% hydroquinone 
and has pH 6.0. The composition solution is packaged in felt 
pens for comparative studies; with or without hydroxyacids on age 
spots and keratoses • 

TEST RESULTS 

In order to determine whether addition of a hydroxyacid in 
the composition could enhance the therapeutic action of a 
cosmetic or pharmaceutical agent a total of more than 55 
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voluntttrs and patlants having diffaranb akin dlaordara 
partlaipatad in thaaa studiaa. Each participating aubjact waa 
givan two praparationai i.a. vith or without tha addition of a 
hydroxyaoid in tha tharapautic oompoaition. 

Topical applications vara carriad out aithar by bilatarai or 
aaquantial cdnpariaon, In bilatarai oompariaon tha aubjaot waa 
inatructad to apply ona preparation on ona aida of tha body and 
tha othar ona on tha othar aida of tha body. For paoriaaia, 
aosamaf aavara dry akin, athlata's foot, ate, whara both aidaa 
wara involvad^ tha aubjact waa inatructad to apply two to three 
timea daily ona Mdication on ona aide of tha body for a period 
of up to aavaral aonths of time, in the pulae treatment for 
peoriaaia or other inflammatory diaaaaea the medication waa 
applied only once every three day a or twice a week. The 
medication waa diacontinued whenever a total reroiaaion of tha 
laaiona occurred prior to the teat period of up to aaveral 
montha. 

For the acalp or face involvement auoh aa in dandruff, oily 
akin/ acne <and aeborrheic dermatitia the aubjact waa inatructad 
to apply two to three time daily one medication on one aide of 
the acalp or the face and the other medication on the other aide 
of the acalp or the face for a period of up to 12 weeka of time. 
For ago apota, keratoaea or warta the medication waa continued 
for up to 4 Bontha of time* 

aequential adminiatrationa of medioationa wara carried out 
whenever the bilateral compariaon waa difficult* For example in 
pruritic conditiona tha aubjact waa inatructad to apply four time 
daily or aa often aa naceaaary one medication on tha pruritic 
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leeions for two days, then switched to the other medication on 
the same lesions for another two days, thus to compare which 
medication was more effective in relieving the itching. 
1. Dry skin. 

Human subjects having ordinary dry skin or with moderate 
degrees of dry skin as evidenced by dry, flaking and cracking of 
the skin were instructed to apply topically the lotion, cream or 
ointment containing 3 to 7 percent of hydroxyaclds of the instant 
invention on the affected skin areas. Topical application, two 
to three times daily, was continued for two to three weeks, in 
all the nine subjects tested, the feeling of the skin dryness 
disappeared within a week of topical application. The rough and 
cracked skin became less pronounced and the akin appeared normal 
and felt smooth after 10 days of topical treatment. 

The ordinary dry skin conditions once restored to normal 
appearing skin remained improved for some time until causes of 
dry Skin, such as low humidity, cold weather, excessive contact 
pressure, detergents, soaps, solvents, chemicals, etc., again 
caused recurrence of the dry skin condition, on continued use it 
was also found that twice daily topical application of a 
composition containing one or more hydroxyaclds of Instant 
invention prevented the development of new dry skin lesions. 

m severe dry skin the skin lesions are different from the 
above. The involved skin is hyperplastic, fissured and has thick 
adherent scales. The degree of thickening is such that lesions 
are palpably and visually elevated. The thickened adherent 
scales cause the surface of involved skin to be markedly rough 
and uneven. The two attributes of thickness and texture can be 
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quantified to allow objective measurement of degree of 
improvement from topically applied therapeutic test materials as 
follows: 



DEGREE OF IMPROVEMENT 



I 

None 

. (0) 



Mild 



Moderate 

12^) 



THICKNESS Highly Detectable 

elevated reduction 

TEXTURE Visibly Palpably 

rough rough 



Substantial Complete 
(3±i (4+) 



Readily Barely 

apparent elevated 
reduction 

Uneven but Slightly 

not rough uneven 



Normal 
thickness 



Visibly and 

palpably 

smooth 



By means of such parameters degrees of change in lesions can 
be numerically noted and comparisons made of one treated site to 
another. 

In order to evaluate the hydroxyaclds and their related 
compounds of the instant invention a total of six patients with 
severe dry skin conditions or ichthyosis were treated with the 
compositions containing 7 to 15% of hydroxyaclds as described in 
the Exanples. 

Treated areas were of a size convenient for topical 
applications, i.e., circles 5 cm in diameter demarcated with a 
plastic ring of that size inked on a stamp pad. The medicinal 
creams or ointments were topically applied by the patient in an 
amount sufficient to cover the treatment sites. Applications 
were made three time daily and without occlusive dressings. 
Applications were discontinued at any time when resolution of the 
lesion on the treatment area was clinically judged to be 
complete. 
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The test results on patients with severe dry skin are 
summarized on the following table. 

Topical Effectiveness of Hydroxyaclds on Severe Dry Skin 

compounds dumber of Therapeutic 

I Patients .Effectiveness 

1. Tropic acid 

2. Benzlllc acid 

3 . Rlbonolactone 

4. 4-Hydroxymandellc acid 2 

5. 3-Chloro 4-hydroxyinandelic acid 2 
«. 3,4-Dlhydroxynandellc acid 2 



4 4+ 

5 4+ 

3 3+ 



3+ 
3+ 
3+ 



2. Psoriasis 

The Involved skin In psoriasis is hyperplastic (thickened) , 
erythematous (red or Inflamed), and has thick adherent scales, 
the degree of thickening la such that lesions are elevated up to 
I mm above the surface of adjacent normal skin; erythema is 
usually an Intense red; the thickened adherent scales cause the 
surface of Involved skin to be markedly rough and uneven. These 
three attributes of thickness, color and texture can be 
quantified to allow objective measurement of degree of 
improvement from topically applied therapeutic test materials as 
follows. 
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DEGREE OF IMPROVEMENT 



Thickness 



Texture 



Color 



None 
( 0) 



Mild 
( 1+) 



Moderate 
( 2+) 



Substantial Complete 



( 



3+) ( 



Highly Detectable Readily 
elevated reduction apparent 



Barely 
elevated 



Visibly Palpably Uneven but Slightly 
rough rough not rough uneven 



Intense 
red 



Red 



Dark Pink 



Light 
pink 



4 + ) 



Normal 
thickness 

visibly and 
palpably smooth 

Normal skin 
color 



By means of such parameters degree of improvements in 
psoriatic lesions can be numerically recorded and comparisons 
made of one treated site to another. The treatment schedule was 
quite different from the previously described in that the present 
study was employing a -^Pulse Treatment.'' Instead of several 
times dally application the therapeutic composition of 
antlpsoriatic agent with or without a hydroxyacid in solution 
form was topically applied to the involved skin only once in 
every three days or twice a week. The test results on patients 
having psoriasis are summarized on the following table. 
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Topical Effects on Psoriasis of Antipsoriatic Agents 
With or without Hydroxyacids 



Therapeutic 



2+ 
4+ 
4 + 



Compositions Number of 

Patients Effectiveness 

Thionlcotlnamlde 3% alone e 

I 

with 10% Lactic acid 5 

with 5% Glycol ic acid 4 

with 5% 2-methyl 2-hydroxypropanoic acid 3 4-f. 

6-Aminonicotinamide 1% alone 5 3^. 

with 10% Lactic acid 5 

with 10% Glycolic acid 4 
Betamethasone dipropionate 0.05% ointment alone 5 

with 5% Benzilic acid 4 

with 5% Tropic acid 3 

with 5% 2-Methyl 2-Hydroxypropanoic acid 3 4+ 

Clobetasol propionate 0.05% cream alone 4 2+ 

with 5% Benzilic acid 3 

with 5% Tropic acid 2 



4+ 
4+ 
3+ 
4 + 
4+ 



3+ 



3+ 



with 5% 2-Methyl 2 •hydroxy propanoic acid 3 3+ 

In a topical treatment of eczema patients, betamethasone 
dipropionate or clobetasol propionate alone at 0.05% would 
achieve only a 3+ improvement on all the eczema patients tested. 
As shown by the table with the additional of 5% gluconolactone or 
ribonolactone betamethasone dipropionate or clobetasol propionate 
could attain a 4+ maximal clearing on all the eczema patients 
tested. 
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Topical Effects on Eczema of Corticosteroids 
With and Without Hydroxyacid Uctone 

Composition Number of Therapeutic 

Patients Effectiveness 



Betamethasone dipropionate 0.05% alone 3 

with 5% Gluconolactone 3 

I 

with 5% Ribonolactone 2 4+ 

Clobetasol propionate 0.05% alone 4 
with 5% Gluconolactone 
with 5% Ribonolactone 



3+ 
4 + 
4 + 
3+ 

4 4 + 



3 4+ 



3. Age Spots, Wrinkles, Keratoses and Pigmented Skin lesions. 

Therapeutic compositions packaged in felt pens as described 
in Examples were provided to 14 patients for treatment of age 
spots, wrinkles, keratoses and other pigmented skin spots. Each 
participating patient received two felt pens; i.e. with or 
without the addition of hydroxyacid to the composition containing 
hydroquinone. The patients were instructed to apply topically 
one medication on one side of the body such as on the back of the 
l«£t hand and th« other medication on the other side of the body 
such as on the back of the right hand. Specific instructions 
were given to the patients that the medications were applied 
twice daily and discretely only to the skin lesions of age spots, 
wrinkles, keratoses, melasmas, lentigines or other pigmented skin 
spots. 

Within one to three weeks, improvement of age spots and 
keratoses was clinically discernible.' After one to three months 
substantial eradication of age spots, wrinkles and keratoses 
occurred in all the patients tested, complete eradication of age 
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spots usually occurred within two to four months of topical 
administration In most cases. Therapeutic compositions 
containing higher concentrations of hydroxyaclds (10 to 20%) and 
hydroqulnone (3 to 5%) were judged to be more efficient In 
eradicating age spots, wrinkles and keratoses within shorter 
periods of tl^me. without the addition of a hydroxyacid to the 
composition of hydroqulnone, eradication of age spots, wrinkles 
or keratoses did not occur within four months of time. 

It was also found that while compositions containing 
hydroxyaclds without hydroqulnone were effective for eradication 
of keratoses and wrinkles, the compositions were not efficient in 
eradicating pigmented age spots, melasmas or lentlglnes within 4 
months of time. In any case, with the addition of a hydroxyacid 
to the composition containing hydroqulnone, pigmented age spots, 
melasmas, lentlglnes and other pigmented skin spots had been 
substantially eradicated. 

4. Acne. 

Therapeutic compositions containing tetracycline, 
erythromycin or chlorhexldine with or without the addition of a 
hydroxyacid were provided to 9 patients having papulopustular or 
pustular lesions of acne. Each participating patient received 
two medications, with or without the addition of a hydroxyacid to 
the composition containing an antibiotic. The patients were 
instructed to apply topically one medication on one side of the 
body such as the left side forehead, face, back or chest, and the 
other medication on the other side of the body such as right side 
forehead, face, back or chest. Twice dally administration was 
continued for 4 to 12 weeks. 



- 34 - 



1340129 

The degree and rate of Improvement on acne lesions were 
clinically evaluated, and comparison was made between the two 
sides; one side with and the other side without a hydroxyacid in 
the compositions containing an antibiotic. It was found that the 
degree and rate of improvement on acne lesions were substantially 
better on th^ side treated with a combination composition 
containing both the hydroxyacid and the antibiotic as compared to 
that of the antibiotic alone. The time for complete clearing of 
acne lesions treated with a combination composition varied from 4 
to 12 weeks of tlme^ with an average time of 8 weeks, whereas 
complete clearing with that of the antibiotic alone ranged from 8 
weeks to 9 months, with an average of 4 months. 

5. Preventing Hair Loss And For Hair Growth. 

Prophylactic and therapeutic compositions containing 
minoxidil or dipyridamole with or without a hydroxyacid or 
related compound were provided to 6 human subjects having a 
progressive loss of hair on the scalp. Each participating 
subject received two medications; i.e. with or without the 
addition of a hydroxyacid to the composition containing minoxidil 
or dipyridamole. The subjects were instructed to apply topically 
one medication on one side of the scalp and the other medication 
on the other side of the scalp. Twice dally topical applications 
were continued for 2 to 6 months. Clinical evaluation shows that 
the combination compositions containing minoxidil or dipyridamole 
and a hydroxyacid or related compound were therapeutically more 
efficient In preventing the hair loss and enhancing hair growth 
on the scalp. 
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Therapeutic compositions containing clotrimazole or 
griseofulvin with or without the addition of a hydroxyacid were 
provided to 6 patients having recurrent fungal infections of the 
foot; i.e. athlete's foot with or without toe nail involvement. 
Each participating patient received two medications with or 
without the addition of a hydroxyacid to the composition 
containing clotrimazole or griseofulvin. The patients were 
instructed to apply topically one medication on one side of the 
body such as left foot, and the other medication- on the other 
side of the body such as right foot. Three time daily 
applications were continued for one to two weeks. When nail 
infections were involved the topical application was continued 
for up to 4 months using the compositions containing griseofulvin 
with or without the addition of a hydroxyacid. 

The degree and rate of improvement on skin lesions were 
clinically evaluated, and comparison was made one side of the 
body against the other. It was found that the skin lesions 
improved much faster with the compositions containing both the 
antifungal agent and the hydroxyacid. The presence of 
hydroxyacid appeared to enhance the efficacy of the antifungal 
agent, and also to eliminate the discomforts such as itching, 
tingling, burning and heat due to the fungal infection. 
Generally the infected skin healed within a week from topical 
application of the compositions containing an antifungal agent 
and a hydroxyacid. When toe nails were involved in the fungal 
infection the complete healing and regrowth of nails usually took 
several months on continued topical application of medications 
containing griseofulvin and a hydroxyacid. 
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The hydroxyaclds and related compounds which may be useful 
as dermatologlc agents for various conditions and disorders 
including age spots, keratoses, skin wrinkles etc. or as 
additives to enhance therapeutic effects of other cosmetic or 
pharmaceutical agents include 2-Hydroxyacetic acid; 
2-hydroxyproF/anoic acid; 2-methyl 2-hydroxypropanoic acid; 
2-hydroxybutanoic acid; phenyl 2-hydroxyacetic acid; phenyl 
2-methyl 2-hydroxyacetic acid; 3-phenyl 2-hydroxyacetic acid; 
2,3-dihyroxypropanoic acid; 2,3,4-trihydroxybutanoic acid; 
2,3,4,5,6-pentahydroxyhexanoic acid; 2-hydroxydodecanoic acid; 
2,3,4,5-tetrahydroxypentanoic acid; 2,3,4,5,6,7- 
hexahydroxyheptanoic acid; diphenyl 2-hydroxyacetic acid; 

4- hydroxymandelic acid; 4-chloromandelic acid; 3-hydroxybutanoic 
acid; 4-hydroxybutanoic acid; 2-hydroxyhexanoic acid; 

5- hydroxydodecanoic acid; 12-hydroxydodecanoic acid; 
10-hydroxydecanoic acid; 16-hydroxyhexadecanoic acid; 

2- hydroxy-3-methylbutanoic acid; 2-hydroxy-4-methylpentanoic 
acid; 3-hydroxy-4-methoxyraandelic acid; 4-hydroxy-3- 
methoxymandelic acid; 2-hydroxy-2-methylbutanoic acid; 

3- (2-hydroxphenyl) lactic acid; 3- (4 -hydroxy phenyl) lactic acid; 
hexahydromandelic acid; 3-hydroxy-3-methylpentanoic acid; 

4- hydroxydecanoic acid; 5 -hydroxy decanoic acid; aleuritic acid. 

2-Hydroxypropanedioic acid; 2-hydroxybutanedloic acid; 
erythraric acid; threaric acid; arabiraric acid; ribaric acid; 
xylaric acid; lyxaric acid; glucaric acid; galactaric acid; 
mannaric acid; gularic acid; allaric acid; altraric acid; idaric 
acid; talaric acid; 2-hydroxy-2-methylbutanedioic acid. 
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Citric acid, isocitric acid, agaricic acid, quinic acid, 
glucuronic acid, glucuronolactone, galacturonic acid, 

galacturonolactone, uronic acids, uronolactones, ascorbic acid, 

dihydroascorbic acid, dihydroxytartaric acid, tropic acid, 

ribonolactone, gluconolactone, galactonolactone, gulonolactone, 

mannonolactone, citraroalic acid. 

Pyruvic acid, hydroxypyruvic acid, hydroxypyruvic acid 
phosphate, their esters; methyl pyruvate, ethyl pyruvate, propyl 
pyruvate, isopropyl pyruvate; phenyl pyruvic acid, its esters; 
methyl phenyl pyruvate, ethyl phenyl pyruvate, propyl phenyl 
pyruvate; forinyl formic acid; its esters; methyl formyl formate, 
ethyl formyl formate, propyl formyl formate; benzoyl formic acid, 
its esters; methyl benzoyl formate, ethyl benzoyl formate and 
propyl benzoyl formate; 4-hydroxybenzoyl formic acid, its esters; 
4-hydroxyphenyl pyruvic acid, its esters; 2 -hydroxy phenyl pyruvic 
acid and its esters. 

The invention may be embodied in other specific forms 
without departing from the spirit or essential characteristics 
thereof. The present embodiments are therefore to be considered 
in all respects as illustrative and not restrictive, the scope of 
the invention being indicated by the appended claims and all 
changes which come within the meaning and equivalency of the 
claims are therefore intended to be embraced therein. 
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THE EMBODIMENTS OP THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. Use of a therapeutically or prophylact Ically 
effective amount of a topically applicable therapeutic or 
prophylactic composition comprising at least one 
hydroxycarboxylic acid as a free acid or salt form and a 
pharmaceut ically or cosmetically acceptable vehicle in 
treatment of fine or coarse wrinkles, or skin changes 
associated with aging selected from fine lines, skin lines, 
deepening of skin lines, thinning of skin, pigmented age spots 
and lesions, coarse skin, rough akin, blemishes, blotches, 
xerosis, itching skin, loss of skin elasticity and 
recoilabillty, and old-looking skin. 

2. Use of a therapeutically or prophylact ically 
effective amount of a topically applicable therapeutic or 
prophylactic composition comprising at least one compound 
selected from the group consisting of 2-hydroxyacetic acid, 
2-hydroxypropanoic acid, 2,3 dihydroxypropanoic acid, 2,3,4- 
trihydroxybutanoic acid, 2,3,4, 5-tetrahydroxypentanoic acid, 
2,3,4,5,6,7- hexahyd r ohept ano i c ac id , 2 - hydroxy- 2 - met hy 1 
butanoic acid, 2-hydroxypropanedioic acid, citric acid, 
isocltrlc acid, glucuronic acid, glucuronolactone, 
galactonolactone, galacturonlc acid, gluconolactone, pyruvic 
acid, methyl pyruvate, ethyl pyruvate, Isopropyl pyruvate 
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phenyl pyruvic acid, ben2oyl formic acid, methyl-benzoyl 
formate, ethyl-benzoyl formate, 

cltramallc acid, 2-methyl 2-hydroxypropanolc acid, 
2-hydroxybutanolc acid, phenyl 2-hydroxyacet Ic acid, phenyl- 
2-methyl-2-hydroxyacetlc acid, dlphenyl 2-hydroxyacet Ic acid 
(benzlllc acid), 3-phenyl 2-hydroxypropanoic acid, 2-hydroxy- 
dodecanolc acid, 2-phenyl 3-hydroxypropanolc acid (tropic 
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acid), aleuritic acid, rlbonlc acid, ribonolactone, 2-hydroxy 
lauric acid, 5-hydroxydecanolc acid, 4-hydroxymandellc acid, 

4- chloromandelic acid, 2-hydroxy-3-methylbutanoic acid, 

2- hydroxy-4-methyl-pentanoic acid, 3-hydroxy-4-methoxy- 
mandelic acid, 4-hydroxy-3-methoxyinandelic acid, 3-(2-hydroxy 
phenyl) lactic acid, 3- (3-hydroxyphenyl)- lactic acid, 3-14- 
hydroxyphenyl) lactic acid, hexahydromandelic acid, 3-hydroxy 

3- methylpentanoic acid, 1-hydroxy-l-cyclopropane carboxylic 
acid, 4-hydroxybutanoic acid, 2-hydroxyhexanolc acid, 

5- hydroxylauric acid, 12-hydroxylauric acid, 10-hydroxy- 
decanoic acid, 12-hydroxyhexadecanoic acid, 16-hydroxyhexa- 
decanoic acid, 4-hydroxydecanoic acid, 2-hydroxybutanedioic 
acid (malic acid) 5-hydroxydecanoic acid, tartaric acid, 
erythrarlc acid and threaric acid; arabiraric aoid? ribaric 
acid? xylaric acid; lyxaric acid; glucaric acid; galactaric 
acid; mannaric acid; gularic acid; allaric acid; attraric 
acid; idaric acid; talaric acid; 

agaricic acid, quinic acid, galacturonolactone, uronlc 
acid, uronolactone, ascorbic acid, dihydroascorbic acid, 
dihydroxytartaric acid, rlbono lactone, gulonolactone, 
mannonolactone, ribonic acid, gluconic acid; 

hydroxypyruvic acid, hydroxypyruvic acid phosphate, 
propyl pyruvate, isopropyl pyruvate; methyl-phenyl pyruvate, 
ethyl-phenyl pyruvate, propyl-phenyl pyruvate; formyl formic 
acid, methyl-f ormyl formate, ethyl-formyl formate, propyl- 
formyl formate, propyl-benzoyl formate, 4-hydroxy-benzoyl 
formic acid, 4-hydroxy-phenyl pyruvic acid, 2-hydroxy-phenyl 
pyruvic acid, 4-hydroxy-2 , 2-diphenylbutanoic acid as a free 
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acid or salt form and a pharmaceutical ly or cosmetically 
acceptable vehicle in treatment of skin changes associating 
with aging. 

3. A use according to claim 2, wherein the compound is 
selected from lactic acid, glycolic acid, gluconolactone, 
citric acid, malic acid, tartaric acid and methyllactic acid. 

4. A use according to claim 3, wherein the compound is 
lactic acid. 

5. A use according to claim 3, wherein the compound is 
glycolic acid. 

6. A use according to claim 3, wherein the compound is 
gluconolactone . 

7. A use according to claim 3, wherein the compound is 
citric acid. 

8. A use according to claim 3, wherein the compound is 
malic acid. 

9. A use according to claim 3, wherein the compound is 
tartaric acid. 



10. A use according to claim 3, wherein the compound is 

methyllactic acid. 
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11. Use of a therapeutically or prophylactically 
effective amount of a topically applicable therapeutic or 
prophylactic composition comprising at least one 
hydroxycarboxylic acid as a free acid or salt form and a 
pharmaceutlcally or cosmetically acceptable vehicle in 
treatment of wrinkles. 

12. Use of a therapeutically or prophylactically 
effective amount of a topically applicable therapeutic or 
prophylactic composition comprising of at least one compound 
selected from the group consisting of 2~hydroxyacet ic acid, 
2-hydroxypropanoic acid, 2, 3-dihydroxypropanoic acid, 2,3,4- 
trihydroxybutanoic acid, 2, 3, 4, 5-tetrahydroxy-pentanoic acid, 
2,3,4, 5, 6, 7-hexahydroheptanoic acid, 2-hydroxy-2-methyl 
butanoic acid, 2-hydroxypropanedioic acid, citric acid, 
isocitric acid, glucuronic acid, glucuronolactone, 

ga lactone lactone, galacturonic acid, gluconolactone, pyruvic 
acid, methyl pyruvate, ethyl pyruvate, isopropyl pyruvate, 
phenyl -pyruvic acid, benzoyl-f ormic acid, methyl-benzoyl 
formate, ethyl-benzoyl formate, cltramallc acid, 2-methyl-2- 
hydroxy-propanoic acid, 2-hydroxy-butanoic acid, phenyl-2- 
hydroxyacetic acid, phenyl- 2-methyl-2-hydroxyacetic acid, 
diphenyl-2-hydroxyacetic acid (benzillc acid), 3-phenyl-2- 
hydroxypropanoic acid, 2-hydroxydodecanoic acid, 2-phenyl-3- 
hydroxypropanoic acid (tropic acid), alauritic acid, ribonic 
acid, ribonolactone, 2-hydroxylauric acid, 5-hydroxydecanoic 
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acid, 4-hyclroxyinandellc acid, 4-chloromandellc acid, 
2-hydroxy-3-methylbutanolc acid, 2-hydroxy-4-methyl-pentanolc 
acid, 3-hydroxy-4-methoxy-mandellc acid, 4-hydroxy-3- 
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methoxymandelic acid, 3- ( 2-hydroxyphenyl ) lactic acid, 3-(3- 
hydroxyphenyl ) lactic acid, 3- (4-hydroxyphenyl ) lactic acid, 
hexahydromandellc acid, 3-hydroxy-3-methylpentanolc acid, 
1-hydroxy-l-cyclopropane carboxyllc acid, 4-hydroxy-butanolc 
acid, 2-hydroxyhexanolc acid, 5-hydroxylaurlc acid, 
12"hydroxylaurlc acid, 10-hydroxydecanolc acid, 12-hydroxy- 
hexadecanolc acid, 16-hydroxyhexadecanolc acid, 4-hydroxy- 
decanolc acid, 2-hydroxybutanedloic acid (malic acid), 
5-hydroxydecanolc acid, tartaric acid, erythrarlc acid and 
threarlc acid; arabirarlc acid; rlbaric acid? xylarlc acid; 
lyxarlc acid; glucarlc acld^ galactarlc acid; mannaric acid; 
gularic acid? allarlc acid; altrarlc acid; Idarlc .acid; 
talaric acldj 

agariclc acid, qulnic acid, galacturonolactone, uronlc 
acid, uronolactone, ascorbic acid, dihydroascorblc acid, 
dlhydroxytartaric acid, ribonolactone, gulonolactone, 
mannonolactone, rlbonic acid, gluconic acldj 

hydroxypyruvic acid, hydroxypyruvic acid phosphate, 
propyl pyruvate, isopropyl pyruvate? methyl-phenyl pyruvate, 
ethyl-phenyl pyruvate, propyl-phenyl pyruvate? formyl formic 
acid, methyl-f ormyl formate, ethyl-formyl formate, propyl- 
formyl formate, propyl-benzoyl formate, 4-hydroxy-benzoyl 
formic acid, 4-hydroxy-phenyl pyruvic acid, 2-hydroxy-phenyl 
pyruvic acid, 4-hydroxy-2, 2-dlphenylbutanoic acid as a free 
acid or salt form and a pharmaceut Ically or cosmetically 
acceptable vehicle in treatment of wrinkles. 
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13. A use according to claim 12, wherein the compound Is 
selected from lactic acid, glycollc acid, gluconolactone, 
citric acid, malic acid, tartaric acid and methyllactlc acid. 

14. A use according to claim 13, wherein the compound Is 
lactic acid* 

15. A use according to claim 13, wherein the compound is 
glycollc acid. 

16. A use according to claim 13, wherein the compound Is 
gluconolactone . 

17. A use according to claim 13, wherein the compound Is 
citric acid. 

18. A use according to claim 13, wherein the compound is 
malic acid. 

19. A use according to claim 13, wherein the compound Is 
tartaric acid. 

20. A use according to claim 13, wherein the compound Is 
methyllactlc acid. 

21. A use according to claim 12, wherein the compound Is 
In the form of a free acid. 



44 



1340120 



22. A use according to claim 12, wherein the compound Is 
In salt form with an organic base useful In topical 
preparations. 

23. A use according to claim 12, wherein the compound Is 
In salt form with a nonmetalllc Inorganic alkali useful In 
topical preparations. 

24. A use according to claim 14, wherein said lactic 
acid Is In the form of ammonium lactate. 

25. A use according to claim 15, wherein said glycollc 
acid Is In the form of ammonium glycolate. 

26. A use according to claim 17, wherein said citric 
acid Is in the form of ammonium citrate. 

27. A use according to claim 12, together with 
instructions to apply said compound periodically for a period 
of time sufficient to achieve at least a visibly mild to 
moderate reduction of wrinkles. 

28. A use according to claim 12, together with 
Instructions to apply said compound periodically for a period 
of time sufficient to achieve at least a substantial reduction 
of wrinkles. 
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29. ' A use according to claim 12, together with 
instructions for use for at least two months. 

30. A use according to claim 12, together with 
Instructions for use for at least three months. 

31. A use according to claim 12, together with 
instructions for use for at least four months. 

32. A use according to claim 12, together with 
instructions for use on a daily basis. 

33. A use according to claim 12, wherein the compound o 
topically effective salt thereof is present in a topically 
acceptable composition comprising a carrier. 

34. A use according to claim 33, wherein said 
composition is a lotion, cream, gel, ointment or solution. 

35. A use according to any one of claims 12 to 34, 
wherein said wrinkle is a facial wrinkle. 

36. A use according to any one of claims 12 to 34, 
wherein said wrinkle is a fine wrinkle. 

37. A use according to any one of claims 12 to 34, 
wherein said wrinkle is a coarse wrinkle. 
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38. Use of a therapeutically effective amount of at 

least one compound selected from the group consisting of s 

citramallc acid, 2-methyl-2-hydroxypropanoic acid, 
2-hydroxybutanoic acid, phenyl- 2-hydroxyacetic acid, phenyl- 
2-methyl 2-hydroxyacet ic acid, diphenyl-2-hydroxyoacet Ic acid 
(benzilic acid), 3-phenyl-2-hydroxyacet ic acid, 2-hydroxy- 
dodecanoic acid, 2 -phenyl- 3-hydroxypropanoic acid (tropic 
acid), aleurltic acid, ribonic acid, ribonolactone, 2-hydroxy 
lauric acid, 5-hydroxydecanoic acid, 4-hydroxymandelic acid, 

4- chloromandelic acid, 2-hydroxy-3-methylbutanoic acid, 

2- hydroxy-4-methyl-pentanoic acid, 3-hydroxy-4-methoxy- 
mandelic acid, 4-hydroxy-3-methoxyomandelic acid, 3-(2- 
hydroxyphenyl ) lactic acid, hexahydromandelic acid, 3-hydroxy 

3- methylpentanoic acid, 1-hydroxy-l-cyclopropane carboxylic 
acid, 4-hydroxybutanoic acid, 2-hydroxyhexanoic acid, 

5- hydroxylauric acid, 12-hydroxylauric acid, 10-hydroxy- 
decanoic acid, 12-hydroxyhexadecanoic acid, 10-hydroxydecanoi 
acid, 12-hydroxyhexadecanoic acid, 16-hydroxyhexadecanoic 
acid, 4-hydroxydecanoic acid 2-hydroxybutanedioic acid 
5-hydroxydecanoic acid, and erythraric acid; threaric acid, 
arabiraric acid? ribaric acid? xylaric acid? lyxaric acid; 
glucaric acid; galactaric acid; mannaric acid; gularic acid; 
allaric acid; altraric acid; idaric acid? talaric acid; 

agaricic acid, , quinic acid, galacturono lactone, uronic 
acid, uronolactone, ascorbic acid, dihydroascorbic acid, 
dihydroxytartarlc acid, ribonolactone, galacturonolactone, 
gulonolactone, mannonolactone, ribonic acid, gluconic acid; 



47 



1340120 



hydroxypyruvic acid, hydroxypyruvlc acid phosphate, 
propyl pyruvate, Isopropyl pyruvate; methyl-phenyl pyruvate, 
ethyl-phenyl pyruvate, propyl-phenyl pyruvate? formyl formic 
acid, methyl-f ormyl formate, ethyl-formyl formate, propyl- 
formyl formate, propyl-benzoyl formate, 4-hydroxy-benzoyl 
formic acid, 4-hydroxy-phenyl pyruvic acid, 2-hydroxy-phenyl 
pyruvic acid, 4-hydroxy-2, 2-dlphenylbutanolc acid as a free 
acid or salt form and a pharmaceut Ically or cosmetically 
acceptable vehicle In treatment of fine or coarse wrinkles, or 
skin changes associated with aging selected from fine lines, 
skin lines, deepening of skin lines, thinning of skin, 
pigmented age spots and lesions, coarse skin, rough skin, 
blemishes, blotches, xerosis, Itching skin, loss of skin 
elasticity and recol lability, and old- looking skin In a human 
or animal. 
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